.^s^/^ 


IMAGE  EVALUATION 
TEST  TARGET  (MT-3) 


1.0 


I.I 


1.25 


|50     "^ 

if  1^ 


2,5 


1.4 


2.2 


iiiiM 


.8 


1.6 


y 


vi 


o 


e/y. 


^J"/ 


\^^ 
^ 


/: 


m 


/A 


'-^i 


'/ 


Photographic 

Sciences 

Corporation 


33  WEST  MAIN  STREET 

WEBSTER,  N.Y.  14580 

(716)  S79-4503 


^^ 


l\ 


:\ 


\ 


% 


^ 


^^:\ 


^ 


^^- 


% 


A> 


^ 


■?) 


CIHM/ICMH 

Microfiche 

Series. 


CIHM/ICMH 
Collection  de 
microfiches. 


^ 


Canadian  Institute  for  Historical  Microreproductions 


Institut  Canadian  de  microreprodr'?tions  historiques 


1980 


Technical  and  Bibliographic  Notet/Notat  techniques  et  bibliographiquet 


The  Institute  has  attempted  to  obtain  the  best 
original  copy  available  for  filming.  Features  of  this 
copy  which  may  be  bibliographically  unique, 
which  may  alter  any  of  the  images  in  the 
reproduction,  or  which  may  significantly  change 
the  usual  method  of  filming,  are  checlced  below. 


D 


D 


D 
D 
D 
D 


D 


Coloured  covers/ 
Couvertnre  de  couleur 


^ 


I      I    Covers  damaged/ 


Couverture  endommag6e 


Covers  restored  and/or  laminated/ 
Couverture  restaur^e  et/ou  pellicul6e 


Cover  title  missing/ 


I I    Le  titre  de  couverture  manque 

I — I   Coloured  maps/ 


Cartes  giographiquas  en  couleur 

Coloured  inic  (i.e.  other  than  blue  or  black)/ 
Encre  do  couleur  (i.e.  autre  que  bleue  ou  noire) 


Coloured  niates  and/or  illustrations/ 
Planches  ' '  /ou  illustrations  en  couleur 

Bound  with  other  material/ 
Relid  avec  d'autres  documents 


Tight  binding  may  cause  shadows  or  distortion 
along  interior  margin/ 

La  reliure  serr6e  peut  causer  de  I'ombre  ou  de  la 
distortion  le  long  de  la  marge  int6rieure 

Blank  leaves  added  during  restoration  may 
appear  within  the  text.  Whenever  possible,  these 
have  been  omitted  from  filming/ 
II  se  peut  que  certain*    pages  blanches  ajout6es 
lors  d'une  restauration  apparaissent  dans  le  texte, 
mais,  lorsque  cela  6tait  possible,  ces  pages  n'ont 
pas  6t6  filmdes. 


L'Institut  a  microfilm^  le  meilleur  exemplaire 
qu'il  lui  a  6t6  possible  de  se  procurer.  Les  details 
de  cet  exemplaire  qui  sont  peut-Atre  uniques  du 
point  de  vue  bibliographique,  qui  peuvent  modifier 
une  image  reproduite,  ou  qui  peuvent  exiger  une 
modification  dans  la  methods  normale  de  filmage 
sont  indiquis  ci-dessous. 


I      I    Coloured  pages/ 


D 
D 
D 
D 


D 


Pages  de  couleur 

Pages  damaged/ 
Pages  endommagies 


Pages  restored  and/or  laminated/ 
Pages  restauries  et/cu  pellicul6es 

Pages  discoloured,  stained  or  foxed/ 
Pages  d^colordes.  tachetdes  ou  piqudes 

Pages  detached/ 
Pages  d6tach6es 

Showthrough/ 
Transparence 


I      I    Quality  of  print  varies/ 


Quality  in^gale  de  I'impression 

Includes  supplementary  material/ 
Comprend  du  mat6riel  suppldmentaire 


Only  edition  available/ 
Seule  Edition  disponible 

Pages  wholly  or  partially  obscured  by  errata 
slips,  tissues,  etc..  have  been  refilmed  to 
ensure  the  best  possible  image/ 
Les  pages  totalement  ou  partiellement 
obscurcies  par  un  feuillet  d'errata,  une  pelure, 
etc.,  ont  6t6  film6es  A  nouveau  de  fa^on  d 
obtenir  la  meilleure  image  possible.  ' 


D 


Additional  comments:/ 
Commentaires  supplAmentairss; 


n/" 


10X 


This  item  is  filmed  at  the  reduction  ratio  checked  below/ 

Ce  document  est  film*  au  taux  de  rMuction  indiquA  ci-dessous. 

14X  18X  22X 


26X 


30X 


12X 


1«X 


20X 


MX 


28X 


32X 


The  copy  filmed  here  has  been  reproduced  thanks 
to  the  generosity  of: 


Library  of  the  Pubiic 
Archives  of  Canada 


L'exemplaire  film*  fut  reproduit  grAce  A  la 
gAnArositA  de: 

La  bibliothdque  des  Archives 
publiques  du  Canada 


The  images  appearing  here  are  the  best  quality 
possible  considering  the  condition  and  legibility 
of  the  original  copy  and  in  keeping  with  the 
filming  contract  specifications. 


Les  images  suivantes  ont  6t6  reproduites  avec  le 
plus  grand  soin,  compte  tenu  de  la  condition  et 
de  la  nettetA  de  I'exempiaire  fiimi,  et  en 
conformity  avec  les  conditions  du  contrat  de 
filmage. 


Original  copies  in  printed  paper  covers  are  filmed 
beginning  with  the  front  cover  and  ending  on 
the  last  page  with  a  printed  or  illustrated  impres- 
sion, or  the  back  cover  when  appropriate.  All 
other  original  copies  are  filmed  beginning  on  the 
first  page  with  a  printed  or  illustrated  impres- 
sion, and  ending  on  the  last  page  with  a  printed 
or  illustrated  impression. 


Les  exemplaires  originaux  dont  la  couverture  en 
papier  est  ImprimAe  sont  filmAe  en  commenpant 
par  le  premier  plat  et  en  terminant  soit  par  la 
dernlAre  page  qui  comporte  une  empreinte 
d'impression  ou  d'illustration,  soit  par  le  second 
plat,  selon  le  cas.  Tous  les  autres  exemplaires 
originaux  sont  filmAs  en  commenpant  par  la 
premiere  page  qui  comporte  une  empreinte 
d'impression  ou  d'illustration  et  en  terminant  par 
l<*  derniAre  page  qui  comporte  une  telle 
empreinte. 


The  last  recorded  frame  on  each  microfiche 
shall  contain  the  symbol  —»>(  meaning  "CON- 
TINUED"), or  the  symbol  V  (meaning  "END"), 
whichever  applies. 

Maps,  plates,  charts,  etc.,  may  be  filmed  at 
different  reduction  ratios.  Those  too  large  to  be 
entirely  included  in  one  exposure  are  filmed 
beginning  in  the  upper  left  hand  corner,  left  to 
right  and  top  to  bottom,  as  many  frames  as 
required.  The  following  diagrams  illustrate  the 
method: 


Un  des  symboles  suivants  apparaTtra  sur  la 
dernlAre  image  de  cheque  microfiche,  selon  le 
cas:  le  symbols  -*-  signifie  "A  SUiVflE".  le 
symbols  V  signifie  "FIN". 

Les  cartes,  planches,  tableaux,  etc.,  pwuvent  6tre 
filmAs  A  des  taux  de  reduction  diffArents. 
Lorsque  ie  document  est  trop  grand  pour  Atre 
reproduit  en  un  s^ul  clichA,  11  est  filmA  A  partir 
de  I'angie  supArieur  gauche,  de  gauche  A  droite. 
et  de  haut  en  bas,  en  prenant  le  nombre 
d'images  nAcessaire.  Les  diagrammes  suivants 
illustrent  la  mAthode. 


1 

2 

3 

1 

2 

3 

4 

5 

6 

679. 


UffOERGRODND  CERTIFICATES  IN  NOVA  SCOTIAN 

COAL-MINES.  "7/ 


(I  ■  ,_  ..   .■" 

A    PAPER    READ    BEFORE 
THE    INSTITUTION    OF    MINING    ENGINEERS. 


BY 


E.    GILPIN,    JuN., 

H.M.  INSPECTOR  OF  MINR8. 


ANNUAL    GENERAL    MEETING   AT   BIRMINGHAM, 
September  13th,  1898. 


bxcebpt  pbom  the  than8acti0ns  of 
The    Institution   op    Mining    Enoineebs.        ^ 


LONDON   AND   NEWCASTLE-UPON-TYNE. 
ANDREW  REID  A  CO.,  LTD.,  PRINTERS  AND  PUBLISHERS. 

1899. 


All  Riffktt  of  Ptthlioation  or  Translation  are  Beterved  iy 
The  Tfuttitutiom  of  Mining   Engineer*. 


UNDERGROUND  CERTIFICATP:S  IN   NOVA 
SCOTIAN  COAL-MINES. 


By  E.  GILPIN,  Jun.,  H.M.  Inspector  of  Mifes. 


JiU  Bights  of  Publication  or  Translation  are  Reserved  by 
Tiie  Jnstitution  of  Mining  Engineers. 

UNDERCIROUND  ORRTIPICATES   IN   NOVA   SCOTIxVN 

COAli-MINP]S. 

By  E.  (ilLl'IX,  Jtrv.,  H.M.  Insi-ectuu  ok  Minks. 


Ill  tho  Dominion  of  Ciinada  no  general  provision  is  made  by  the 
Federal  (Jovernment  for  education.  Each  province  adopts  the  system 
apparently  most  suitable  for  the  needs  of  its  inhabitants.  This  arrange- 
ment was  made  at  the  time  of  confedei'ation,  in  order  that  the  privileges 
which  each  province  had  secured  in  the  way  of  free  education  should  not 
be  endangered  from  an  outside  source,  and  possibly  interfered  with  by  an 
irresistible  ])()wer.  Tn  Nova  Scotia,  almost  one-third  of  the  scanty 
annual  provincial  revenue  is  expended  in  assisting  the  various  sections  in 
providing  educational  facilities  :  and  this  fi'eedom  of  action  has  enabled 
the  province  to  ])rovide  agricultural,  horticultural  and  teachers'  schools, 
and  to  subsidize  other  educational  organizations. 

Public  attention  in  the  province  had  been  specially  directed  to  coal- 
miners  on  account  of  the  serious  accidents  that  happened  from  time  to 
time,  and  the  struggles  between  capital  and  labour.  As  a  result  of  a 
long  and  bitter  strike,  labour  unions  were  formed  at  all  the  mines  and 
federated  under  a  general  council.  Many  persons,  even  well-Avishers  of 
the  men,  prophesied  evil  from  these  unions  ;  but  time,  however,  has 
shown  that  when  the  lodges  have  been  officered  by  reasonable  and  fair- 
minded  men  the  results  have  been  favourable. 

To  their  credit  it  is  to  be  said  that,  through  their  representative, 
the  Hon.  Robert  Drummond,  arguments  were  brought  to  bear  on  the 
government  in  favour  of  a  total  change  in  the  system  of  management  of 
coal-mines.  It  was  admitted  that,  as  a  class,  the  mine-managers,  who 
generally  also  discharged  the  duties  of  agents,  were  men  equal  to  their 
business  ;  but  it  was  contended  that  the  men  who  practically  controlled 
and  directed  the  underground  operations  were  not  infrequently  lacking 
in  general  knowledge  and  of  limited  experience,  and  that  important 
])03itions  were  given  to  men  whose  chief  merit  was  a  willingness  to  carry 
out  orders.  Finally,  it  was  determined  to  grant  certificates  of  service  to 
all  who  had  for  a  certain  numbar  of  years  filled  the  position  of  under- 
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ground  manager  or  overman,  and  tliat  in  future  any  person  filling 
these  positions  should  be  the  holder  of  ii  certificate  of  competency.  A 
board  of  examiners  representing  mine-owners,  workmen  and  the  mining 
engineering  profession  was  formed,  and  local  instructors  were  ap])ointed 
in  sufficient  number  to  ensure  facilities  for  attendance  to  any  would-be 
pupils.     This  system  was  afterwards  extended  to  include  mine-managers. 

As  all  of  the  candidates  were  reciuired  to  be  at  leiust  21  years  of  age» 
and  many  were  over  that  age,  it  was  evident  that  the  pitboy's  edu(!ation, 
often  finished  as  he  entered  his  teens,  was  not  a  good  ground  for  the 
instructor  to  work  upon.  In  order  that  he  might  not  be  required  to 
impart  rudimentary  education,  provision  was  made  so  that  in  all  mining 
localities  night-schools  could  be  formed  on  petition  by  intending  pupils. 
The  district  teachers  and  schools  were  utilized  by  the  government  for 
this  purpose.  These  measures  furnished  a  fairly  comprehensive  scheme, 
which  has  worked  satisfactorily  for  a  number  of  years. 

Since  1882,  32  certificates  of  service  have  been  granted  to  under- 
f/round  managers  and  overmen,  and  293  certificates  of  competency. 
Fifty  certificates  of  service  and  of  competency  have  been  granted  to 
managers  since  1891. 

As  a  matter  of  comparison,  the  writer  gives  at  the  end  of  this  paper 
a  recent  set  of  questions.  Many  workmen  barely  able  to  write,  and  with 
only  an  elementary  knowledge  of  arithmetic,  have  passed  the  three 
successive  stages,  and  are  to-day  in  charge  of  pits,  running  with  haulage- 
plants,  compressed  air,  electric  plants,  etc.  Thus  A  j)assed  as  overman 
in  1891,  as  underground  manager  in  1893,  and  as  manager  in  1897,  and 
so  on.  Many  of  course  hav-e  not  advanced  beyond  the  overman's 
certificate.  Some  little  friction  was  experienced  in  introducing  this  new 
order  of  things,  a  friction  more  evident  in  a  small  province  where 
political  and  personal  influence  could  be  exercised  to  a  greater  degree 
than  would  be  the  case  in  Great  Lritain  ;  but  now  the  owners  of  the 
coal-mines  feel  that  they  can  select  more  efficient  officials  from  those 
holding  certificates  than  they  could  formerly  from  their  lists  of  men 
available  for  promotion.  At  present,  taking  the  figures  already  given, 
we  have  325  men  holding  certificates  of  competency  as  underground 
managers  and  overmen,  and  last  year  an  average  of  2,144  skilled 
workmen  were  employed  underground,  not  counting  boys  and  labourers. 

An  Act  was  passed  in  1891  (section  11,  chapter  9,  Acts  1891),  as 
follows  : — 

Where  there  is  a  shaft  or  an  inclined  plane  or  level  in  any  mine,  whether  for 
the^purpose  of  an  entrance  to  such  mine  or  of  a  comnuuiication  from  one  part  to 
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another  pint  of  Huch  mine,  aiul  i>erHonB  are  taken  np  or  down  or  along  Huch  shaft, 
plane  or  level  by  moans  of  any  engine,  windlass  or  gin  driven  or  worked  hy  steam 
or  any  mechanical  power,  or  hy  an  animal,  or  by  manual  labour,  a  person  shall  not 
Imj  allowed  to  have  charge  of  such  engine,  windlaHS  or  gin,  or  of  ajiy  part  of  the 
machinery,  ropes,  chains  or  tackle  connected  therewith,  unless  he  is  a  male  of  at 
least  18  years  of  age.  Nor  shall  any  person  have  charge  of  such  engine,  windlass 
or  other  hoisting  apparatus,  unless  he  lias  undergone  an  examination  by  a  person 
or  board  to  be  ap|)ointed  by  the  (Jovernor-in-Council,  and  holds  a  certificate  of 
oom|)etency  based  on  said  examination.  Certificates  of  service  may  be  granted 
until  January  1st,  1802,  and  this  section  shall  not  go  into  operation  till  that  date. 

By  this  enactment,  provision  was  made  for  the  examination  of  men 
employed  in  rnnnin.u"  engines  for  raising  and  lowerinj;  persons  in  the 
coal-mines.  A  board  of  three  practical  mechanical  cnigineers  was 
appointed,  and  iiistriK^fcors  were  placed  wherever  enough  pnpils  offered. 
Three  griules  were  recognized  among  those  passing.  This  division  liaa 
perhaps  proved  too  minute,  and  it  nmy  be  found  that  two  classes  of 
certificates  would  prove  enougli.  The  author  appends  a  set  of  questiona 
fairly  illustrating  tiie  tenor  of  the  examinations. 

The  ground  being  now  fairly  covered  as  far  as  the  underground 
officials  and  one  of  the  most  important  divi>*ions  of  the  workmen  were 
concerned,  there  remained  a  logical  step.  The  safety  of  the  workings 
depending  as  much  on  the  intelligence  of  each  individual  workman  as  on 
the  efficiency  of  the  overmen,  it  is  evident  that  any  step  tending  to 
exclude  undesirable  or  incKperienced  men  from  the  working-faces  msvde 
towards  strengthening  the  complete  chain  of  all  engaged  in  the  ex- 
traction of  coal.  It  is  true  that  the  carelessness  or  ignorance  of  an 
individual  miner  most  often  is  reflected  disastrously  on  his  own  shoulders, 
but  he  frequently  also  involves  in  disaster  his  loader  or  driver,  or  more 
rarely  initiates  a  wide-spi-eading  calamity. 

However,  in  this  province  the  question  of  securing  some  test  of  the 
ability  of  the  individual  miner  came  rather  from  practical  considerationi 
than  from  any  logical  outcome  of  the  steps  already  taken. 

'  In  Nova  Scotia,  for  many  years,  coal-mining  was  practically  at  a 
standstill  for  about  four  months  of  the  year.  This  was  due  to  the 
closing  of  the  St.  Lawrence  river  by  ice  during  the  winter  and  the 
enforced  accumulation  during  the  summer  at  all  ice-bound  points  of  the 
necessary  winter  stocks,  and  to  the  expense  of  keeping  open  the  harbours 
and  the  absence  of  railroads  to  more  distant  markets  and  ports  of  outlet. 
This  state  of  affairs  has  gradually  changed,  so  that  on  the  mainland  ship- 
ments and  \/ork  go  on  throughout  the  year,  and  it  is  expected  in  Cape 
Breton  that  trade  with  the  United  States  of  America  will  soon  permit  of 
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all  winter-shipTnents  via  TiOni»l)ur<r,  now  connoctod  with  tin;  Cape  Bivtori 
«)al-liol(l  by  a  colliery  railrond  of  a  liii^lier  stiiiidiird  than  any  yet  coii- 
ntnifted  on  this  continent  or  in  (!reat  Britain. 

This  cessation  of  work  led  to  many  men  work.iij^  their  little  farms  or 
lumbering'  in  the  winter,  and  cutting  coal  durinj,'  the  summer.  Other 
miners  stayed  at  the  mines,  and  received  more  or  less  work  during  the 
winter.  There  were  thus  formed  two  classes  of  miners,  and  when  the 
rush  of  business  came  in  the  summer,  men  were  employed  in  coal-cutting, 
even  in  gaseous  mines,  who  were  certainly  not  experienced  miners,  nor 
likely  to  become  so,  as  they  looked  upon  their  underground  work  merelv 
as  an  interhide  in  their  home  emi)loyment. 

Finally,  the  following  amendment  was  made  to  the  Mines  Regulation 

Act    of    1891,   section    15,   chapter   9    (snb-8ecti(m    to    be    added    to 

section  40)  : — 

And  in  no  mine  to  whioh  this  chapter  apjjlies  shall  any  person  not  now  em- 
ployed as  a  miner  he  "given  the  picks"  to  work  as  a  miner  unless  he  has 
been  employed  in  a  mine,  in  some  capacity,  for  the  space  of  one  year.  No  one  shall 
be  given  charge  of  a  working-face  in  a  mine  who  has  not  worked  previously  in  a, 
mine  for  the  space  of  two  years,  nor  sliall  any  one  now  a  miner  he  employed  after 
the  Ist  of  January  to  mine  coal  who  is  not  a  holder  of  a  certificate  of  service  ;  and 
no  one  not  now  a  miner  shall  be  "given  the  picks"  to  work  as  a  miner  until 
granted  a  certificate  of  competency  after  examination  by  the  Board  of  Kxaminers 
appointed  for  tlie  purpose  of  granting  certificates  as  managers,  overmen  or  shot- 
firers,  or  hy  an  examining  board  to  be  hereafter  appointed,  who  shall  Iiave  power 
to  frame  laws  and  conditions  under  which  said  certificates  shall  be  granted. 

It  was  claimed,  by  many,  that  the  practical  result  of  this  legislation 
would  be  a  miners'  close  guild,  and  that  it  would  become  difficult  to  Hnd 
enough  men  to  dig  cjal  during  any  sudden  demand.  The  Act  came  into 
force  on  January  1st,  1892.  The  output  that  year  was  1,942,780  tons, 
and  in  1897  the  output  was  2,300,91  (>  tons.  So  far,  no  trouble  has  been 
experienced  in  finding  an  ample  supply  of  men. 

The  machinery  for  carrying  out  this  Act  is  of  the  simplest  descrip- 
tion. A  l)oard  of  two  men  of  practical  ex[)erience  in  coal-mining  is 
appointed  at  each  colliery,  which  holds  examinations  and  issues  certi- 
ficates at  short  intervals.  Returns  are  made  (puirterly  to  the  Department, 
giving  the  names  of  persons  receiving  certificates  and  tlie  grade  of 
certificate. 

The  result  of  the  enforcement  of  this  system  of  certificates  has  been, 
so  far,  very  satisfactory.  A  miner  of  dissipated  habits  is  liable  to  have 
his  certificate  cancelled  by  the  board,  or  he  can  be  dismissed  by  the 
management  under  the  law,  without  incurring  the  resentment  of  his 
fellow-labourers.     It  is  claimed,  and  the  writer  thinks  justly,  that  the 
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t'duciitiomil  facilities  pliicc^d  witliin  reach  of  the  miners  Imve  made  them 
more  provident  and  steady.  The  old-time  drinkinj?  and  disorder  of  pay- 
days is  almost  unknown,  except  among  the  young  luhourers  who  come  to 
the  mining  districts  from  the  country.  In  the  mining  village  of  Stellar- 
ton,  one  of  the  oldest  in  Nova  Scotia,  during  the  past  year  the  fines 
for  disorderly  conduct  were  nominal 

Further,  these  imsliminary  viva-voce  examinationa  have  paved  the 
way  to  candi<late8  for  tlie  overman  and  other  certiticatcjs,  and,  generally 
8p(!iiking,  have  impressed  a  sense  of  responsibility  upon  the  younger 
miners  growing  up  for  certilicates. 

The  following  Order  in  Council  published  on  December  2nd,  1892, 
marked  the  commencement  of  the  issuing  of  certificates  to  miners  : — 

The  persons  so  appointed  sliall  form  the  Board  of  lOxaniinera  for  tlieir 
respective  distncta,  and  shall  iiold,  us  often  as  may  be  recjuired,  examinations,  at 
which  persons  desiring  certiticates  of  eonipeteney  shall  present  themselves.  The 
examinations  shall  not  l)e  hy  written  answeis  to  (juestions,  unless  so  ret^iiired  by 
the  Commissioner  of  I'ublie  Works  and  Minjs.  The  examinations  nnist  show  to 
the  satisfaction  of  the  examiners  that  the  eandidate  possesses  a  knowledge  of 
ventilation,  modes  of  working  eoal,  of  timbering,  of  gas,  of  safety-lamps,  of  the 
re([uirements  of  the  Mines  R -gulatiou  Act  and  Special  Rules  suHicient  to  enable 
him  to  work  properly-  as  a  miner  or  shot-firer,  before  a  certificate  be  granted. 

In  the  case  of  applications  for  certifi'-atea  of  service,  the  examiners  shall  satisfy 
themselves  of  the  lioiin  ti<lej<  of  the  apjjlicants,  and  may  recpiire  such  proof  of 
service  as  is  necessary  for  carrying  out  tiie  ret|iiirements  of  tlie  law  in  tiiis  respect. 
The  examiners  shall  not  grant  a  certificate  of  service  or  competency  to  any  person 
of  known  bad  character,  and  a  certificate  may  be  cancelled  or  suspended  by  the 
Connnissioner  of  Public  Works  and  Mines  upon  representation  to  him  by  a  Board 
of  Examiners  that  the  holder  of  such  certificate  is  guilty  of  drunkenness  or  other 
misconduct,  and  a  Board  of  Examiners  shall,  to  enable  it  to  report  to  the  Com- 
missioner of  Public  Works  and  Mines,  make  enquiry  forthwith  into  the  truth  of 
any  such  charge  l)rought  to  its  notice. 

The  fee  to  be  paid  by  each  person  receiving  a  certificate  shall  be  50  cents  [2s.  Id.], 
to  be  paid  to  the  Examining  Board,  and  to  be  divided  between  the  two  examiners. 
The  forms  of  certificate,  registration,  etc.,  shall  be  such  as  the  Commissioner  of 
Public  Works  and  Mines  may  from  time  to  time  direct.  The  certificates,  booka 
and  forms,  will  be  provided  for  the  Boards  of  Examiners,  and  an  annual  allowance 
of  .^"20  [£4]  will  be  paid  to  each  board  of  examiners  for  postage  and  stationery,  but 
all  other  expenses  will  be  defrayed  by  each  board. 

The  Commissioner  of  Mines  may  make  such  rules  for  the  Boards  of  Examiners 
as  may  be  found  necessary  for  carrying  on  their  work,  and  these  rules  may  be  at 
any  time  revoked  or  changed,  or  new  ones  made  by  the  Commissioner  of  Public 
Works  and  Mines,  who  shall  have  power  to  do  whatever  is  herein  overlooked,  or 
may  hereafter  be  required,  for  the  more  ethcient  carrying  out  of  the  law. 

The  writer  adds  to  his  paper  a  copy  of  the  portion  of  the  Act 
(Appendix  VII.)  referring  to  underground  officials,  and  a  set  of  the 
forms  of  certificates  issued  to  miners  and  shot-firers  (Appendix  VIII.). 
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APPENDIX  I. — Ax  Act  rk.si'ki'TIN<i  SciCdous  of  Instkiction  kor  Minerh» 

J'ASHKP  ON  Anui,  I7tii,  1881). 

Be  it  enacted  by  the  Governor,  Conncil  and  Assembly  as  follows  :  — 

1. — The  (Jovernor-in-Coiincil  may  authorize  the  establishing^  of  a  school  of 
instruction  for  miners  at  any  place  in  the  province  at  which  coal-mining  opera- 
tions are  carried  on,  for  the  purpose  of  instructing  persons  who  may  wish  to 
prepare  tliemselves  to  undergo  examination  before  the  H(.>ird  of  Examiners 
referred  to  in  section  8  of  chapter  7»  revised  statutes,  and  may  api)oint  teachers 
for  such  schools,  and  may  fix  the  time  for  which  such  teachers  shall  hold  their 
appointments. 

2. — The  teachers  of  the  schools  established  under  the  provisions  of  the  first 
section  shall  prepare  candidates  in  accordance  with  the  rules  now  prescribed,  or 
which  hereafter  may  be  prescribed,  by  tiic  Hoard  of  Examiners,  or  with  such  rules 
as  may  be  made  by  the  Governor-in-Council. 

3. — Each  teacher  preparing  and  sending  up  for  examination  not  less  than  two 
properly  qualified  candidates  shall  bo  entitled  to  a  fee  or  retainer  of  .§100  [£20]  per 
annum  from  the  province.  If  it  shall  appear  to  the  satisfaction  of  the  Com- 
missioner of  Public  Works  and  Mines  that  the  failure  of  candidates  to  pass  the 
examination  was  not  due  to  any  default  of  the  teacher,  such  teacher  shall  be 
entitled  to  the  said  fee  or  retainer,  notwithstanding  tlie  candidates'  failure. 

4. — Any  teacher  who  has  prepared  candidates  who  have  successfully  passed  the 
Hoard  of  Examiners  shall  be  entitled  to  such  fees  for  each  cand;  ...le  passed  as  an 
overman  or  underground  manager  as  may  be  fixed  by  th<'  (}(yveruor-in-Council, 
such  fees  to  be  paid  by  the  Commissioner  of  Public  Works  and  Mines  on  the 
certiticati;  of  the  chairman  of  the  Board  of  Examiners. 

5. — No  teacher  shall  be  allowed  to  exact  from  any  intending  candidate  any  fee 
for  the  instruction  given  by  him  ;  provided,  however,  that  this  shall  not  apply  to 
any  person  desiring  instruction,  but  not  contemplating  examination. 

6. — The  standard  of  ethciency  and  system  of  marks  and  of  examination  shall  be 
the  same  as  that  now  in  lorce,  or  that  may  hereafter  be  decided  upon  by  the 
Board  of  Examiners. 

7. — No  fee  shall  be  charged  by  the  Board  of  Examiners  to  candidates  who  have 
been  prepared  at  any  school  established  under  authority  of  this  Act. 

8. — The  Governor-in-Council  shall  cause  each  teacher  of  the  schools  of  instruc- 
tion for  miners  to  be  supplied  with  a  propc  outfit  of  instruments,  to  be  used  for 
the  purpose  of  instruction.  Such  instruments  shall  be  held  as  the  pi'operty  of  the 
province,  and  the  teacher,  whe"  Jver  so  requested,  shall  return  them  to  the  Com- 
missioner of  Public  Works  and  Alines,  and  shall  make  good  anj'  damage  beyond 
reasonable  wear  and  tear. 

9. — The  rent  of  rooms  or  buildings,  the  cost  of  fuel  and  light,  and  other 
incidental  expenses  in  connexion  with  the  schools,  shall  be  a  provincial  charge, 
and  shall  be  paid  by  the  Commissioner  of  Public  Works  and  Mines. 

10. — The  Governor-in-Council  shall  have  power  to  make  from  time  to  time 
such  regulations  as  may  be  necessary  or  useful  in  making  the  said  schools  of 
instruction  effective  for  their  purpose. 

11. — The  schools  of  instruction  for  miners  at  present  in  operation,  established 
by  order  of  the  Governor-in-Council,  are  hereby  declared  to  be  established  under 
the  provisions  of  this  Act. 
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APPENDIX  II. — Memorandum  re  Examinations  foh  EN(iiNEERS. 

There  are  three  classes  of  certificates: — First,  second  and  third. 

Qualification  as  to  age.  — A  candidate  for  any  grade  must  be  at  least  1 8  years 
of  age,  and,  if  required  by  an  examiner,  produce  a  certificate  to  that  effect  from 
his  parents  or  guardian,  or  some  reputable  person. 

A  candidate  for  the  third  or  lowest  grade  must  have  served  as  fireman  or 
engineman,  or  both,  for  a  period  of  at  least  12  months. 

For  the  second  grade,  the  candidate  must  have  served  in  connexion  with 
engines  and  boilers  for  a  term  of  not  less  than  2  years. 

Fo'  the  first  grade,  the  candidate  must  be  a  holder  of  a  second  or  third-class 
certificate,  and  have  had  at  least  2  years'  practice  in  making  or  repairing  engines. 

In  all  cases  the  certificates  of  employment  must  be  satisfactory  to  the  examiner. 

In  the  case  of  any  examination,  should  the  candidate  not  secure  enough  marks 
to  reach  a  higher  grade,  he  can  obtain  a  lower-grade  certificate,  provided  that 
he  has  secured  enough  marks  for  to  entitle  him  to  such  lower-grade  certificate. 

The  examination  will  be  coui  icted  by  means  of  written  answers  to  written 
questions,  and  be  supplemented  by  rira-roce  examination,  if  deemed  necessary. 
The  questions  for  the  three  grades  will  be  on  one  paper,  and  a  specified  number 
will  be  taken  by  the  candidates  for  each  grade,  as  deemed  proper  by  the  Board. 

In  any  examination,  the  candidate  must  secure  at  least  50  per  cent,  of  the 
number  of  marks  allotted  to  the  questions  selected  by  liim  in  order  to  receive  a 
certificate. 

The  local  examiner  will,  upon  application,  furnish  a  form  as  to  age,  employ- 
ment, etc.,  to  be  filled  up  and  returned  to  him  at  least  20  days  before  the  date 
of  the  examination. 


APPENDIX  III.  — Encjinkkr-s'  Examination.— Memorandum  for  Candidates. 

Applicants  for  a  third-class  certificate  will  take  the  papers  A  and  B. 

Applicants  for  a  second  class  and  who  do  not  already  hold  a  third  class  will 
take  the  papers  A,  B,  C,  D  and  G,  but  if  they  have  a  third  class,  C,  D  and  G 
will  be  sufficient  to  secure  a  second  class. 

Applicants  for  a  first  class  who  do  not  already  hold  a  second  class  will  take 
the  papers  C,  D,  E,  F,  G  and  H,  but  if  they  have  a  second  class,  E,  F  and  H 
will  be  sufficient  to  secure  a  first  class. 

Applicants  for  the  third  and  second  class  must  secure  at  least  55  per  cent,  of 
the  number  of  marks  allotted  for  each  question. 

Applicants  for  the  first  class  must  secure  75  per  cent. 

Paper  A. — Boiler  QueMions.  —  Third  Class. 

1.  What  would  be  your  first  duty  on  taking  charge  of  boilers? 

2.  Which  needs  the  most  care  and  constant  attention,  the  engine  or  the  boiler  ? 

3.  Why  so? 

4.  Into  what  two  general  classes  may  boilers  be  divided  ? 

5.  Describe  an  internally  fired  boiler  ? 

6.  How  many  gauge-cocks  should  be  used,  and  how  should  they  be  placed  ? 

7.  How  high  should  the  water  be  carried  ? 

8.  Suppose  that,  owing  to  a  break  down  of  the  pump  or  of  the  injector,  or  any 

other  cause,  the  water  should  get  so  low  as  to  disappear  in  the  glass  gauge 
and  lowest  gauge-cock,  and  you  had  no  means  at  hand  with  which  to  get 
more  water  into  the  boiler,  what  would  you  do.  Would  it  be  advisable 
to  raise  the  safety-valve? 
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9.  Wliat  would  you  do  if  your  glass  gauge  were  to  burst  ? 

10.  Suppose  you  found  your  new  glass  1  inch  too  long,  how  would  you  cut  1  inch 

off,  quickly  and  neatly  ? 

11.  What  would  you  do  after  you  put  the  new  glass  in ': 

12.  Would  you  trust  your  glass  gauge  entirely  ? 

13.  If  the  gauge-cocks  should  get  stopped  up,  how  woul  1  you  clear  them? 

14.  What  is  a  safety-valve? 

15.  How  many  kinds  or  types  of  safety-valves  are  in  general  use  ? 

16.  Will  not  a  lever  safety-valve  stick  fast  in  its  seat  sometimes  ? 

17.  What  is  a  check-valve,  and  what  are  its  functions  ? 

18.  Do  not  check-valves  sometimes  get  caught  up  so  that  they  will  not  seat,  and 

what  is  the  result  ? 

19.  Will  you  name  in  what  particidar  way  boilers  are  generally  neglected  and 

abused  ? 

20.  What  precaution  should  be  taken  in  opening  or  closing  any  kind  of  valve,  be 

it  safety-valve,  throttle-,  stop-,  or  blow-valve? 

21.  When  intending  to  blow  out  for  repairs  or  scale,  what  would  you  do? 

Paptr  B. — Engine  Questions.  —  Third  Cffixx, 

1.  What  do  you  consider  the  first  qualification  for  onr    who  runs  a  steam-engine, 

to  possess  ? 

2.  Should  not  an  engineer  be  a  machinist  by  trade  ? 

3.  How  and  where  can  one  learn  about  machinery  outside  of  the  shops  ? 

4.  How  often  would  you  oil  an  engine  ? 

5.  Suppose  you  had  a  sight-feed  on  the  cyclinder,  and  automatn  cups  on  the 

journals,  would  you  still  go  around  oiling  with  your  oiler  ? 

6.  Which  is  the  proper  way  to  key  up,  or  screw  down  a  journal  ? 

7.  What  are  an  engineer's  duties  while  on  watch  ? 

8.  How  are  steam-engines  rated  ? 

9.  What  is  a  horsepower  ? 

10.  What  do  you  understand  by  mean  effective  pressure  ? 

1 1.  How  do  you  find  the  piston-speed  of  an  engme  ? 

12.  What  is  friction  ? 

13.  Does  friction  increase  with  the  extent  of  the  rubbing-surfaces  ? 

14.  What  is  the  object  of  cylinder-clearance  ? 

15.  What  precaution  should  be  used  in  refei'ence  to  cylinder-clearance? 

16.  After  keying  or  lining  up  the  connecting-rod,  what  precautions  would  you  use  ? 

17.  Explain  the  difference  between  condensing  and  non-condensing  engines. 

Paper  C. — Boiler  QueMiom. — Secoiul  Cla-^x. 

22.  How  can  an  engineer  set  a  safety-valve  in  a  practical  manner  without  the  aid 

of  mathematics  ? 

23.  Can  smoke  be  burnt  by  any  means  ? 

24.  What   will  cause   a  boiler  to  be  a  poor  steam-maker,   and  be   inefficient, 

wasteful  of  fuel,  etc.  ? 

25.  Should  land-boilers  be  inspected  by  some  responsible  boiler-inspector  ? 

26.  What  is  steam  ? 

27.  Why  do  you  say  that  it  is  invisible?    Can  we  not  see  it  plaialy  as  it  issues 

from  the  exhaust-pipe  of  a  non-condensing  engine  ? 

28.  What  is  meant  by  wet  steam  ? 

29.  Is  not  wet  steam  a  source  of  danger  ? 
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30.  What  is  the  cause  of  wet  steam  ? 

31.  How  can  you  tell  when  the  boiler  is  foaming  badly  ? 

32.  What  would  you  do  in  such  an  emergency  ? 

Paper  D. — Emjwe  Qtitstions, — Second  CIohh. 

18.  What  are  the  mechanical  powers  ? 

19.  What  is  meant  by  mechanical  power? 

20.  Explain  in  simple  language  the  gain  by  expanding  steam  ? 

21.  Suppose  you  had  an  engine  in  which  a  set-screw  was  used  on  the  eccentric. 

and  the  eccentric  not  marked,  and  that  eccentric  should  slip,  and  there  was 
no  time  to  go  through  the  usual  methods  of  setting  valves,  as  hundreds  of 
men  were  waiting  ;  and  the  work  had  to  be  done  at  once  :  what  would  you 
do? 

22.  What  is  the   horse-power  of  a  16  inches  by  36  inches  engine  running  50 

revolutions  per  minute  with  45  pounds  mean  effective  pressure  ? 

23.  What  are  the  relative  positions  of  the  crank  and  the  eccentric  ? 

24.  When  the  cut-off"  is  independent  and  rides  upon  the  back  of  the  main  valve,. 

what  is  the  relative  position  of  its  eccentric  to  the  crank  ? 

25.  How  is  such  a  cut-ofl"  generally  adjusted  ? 

26.  Should  all  the  brasses  of  an  engine  be  taken  off" and  examined  occasionally? 

Paper  E, — Boiler  QuentioiiH. — First  Class. 

33.  How  would  you  find  the  area  of  a  safety-valve  for  any  given  size  of  boiler  ? 

34.  What  is  the  difference  between  a  hard  patch  and  a  soft  patch  ? 

35.  On  what  portions  of  the  boiler  would  you  place  a  hard  patch  ? 

36.  What  precaution  must  be  taken  in  putting  on  a  hard  patch  ? 

37.  What  is  the  fii'st  thing  to  do  when  a  crack  is  noticed  ? 

38.  How  are  steam-boilers  tested  for  strength  ? 

39.  Why  is  it  that  so  few  marine  boilers  explode  ? 

40.  Suppose  a  cap  leaked  while  steam  was  up,  would  you  attempt  to  tighten  up 

the  cap-nut  ? 

41.  When  should  the  hydrostatic  test  be  applied  to  boilers  ? 

42.  How  should  a  safety-valve  be  constructed  and  attached  to  a  boiler  ? 

43.  Which  is  the  best  way  to  run  an  escape-pipe  from  a  safety-valve  ? 

44.  Give  a  simple  rule  for  calculating  the  heating-surfaces  of  steam-boilers  ? 

45.  How  can  the  horsepower  of  a  boiler  be  estimated  roughly  ? 

46.  How  should  steam-boilers  be  worked  with  a  view  to  economy  and  safety  ? 

47.  What  is  the    bursting  and  safe    working-pressure  of    a  boiler,   60  inches  in 

diameter,  .SO  feet  long,  longitudinal  seams,  double-riveted,  plates  %  inch 
thick,  best  mild  steel,  tensile  strength  50,000  lbs.  ? 


Paper  F.—Emjine  Questions. — First  Class. 

27.  How  would  you  set  a  slide-valve  ? 

28.  What  horsepower  would  be  required  for  a  fan  to  produce  200,000  cubic  feet  of 

air  per  minute,  the  water-gauge  reading  2  inches,  if  the  useful  effect  be  60 
per  cent.  ?  ^    ,    .,  ^  .     • 

29.  Explain  what  is  an  indicator.  "  •  v 

30.  Hotv  would  you  proceed  to  apply  an  indicator  ?  -  •       *•    • 

31.  Explain  the  indicator-diagram  now  before  you,  and  compute  the  indicated 

horsepower  of  same. 
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Paper  G. — Pump  QiiettioiM. — Second  Clam, 

1.  Explain  the  term  "  suction  "  of  a  pump. 

2.  From  what  causes  is  an  imperfect  vacuum  most  likely  to  arise  ? 

3.  Suppose  a  vacuum-gauge  showed  30  inches,  would  not  that  prove  a  perfect 

vacuum  ? 

4.  Can  you  pump  hot  water  with  a  pump  ? 

t5.  What  causes  pump-valves  to  pound  sometimes? 

Pujttr  H. — Pump  Questions. — First  ChutH, 

6.  Give  your  reason  why  all  duplex  straight-line  pumps  should  have  four  steam- 

ports. 

7.  What  is  the  proper  lift  for  any  conical  or  circular  valve,  be  it  a  check,  safety, 

or  other  kind  of  valve? 

8.  What  position  sliould  the  air-pump  occupy  relatively  to  the  condenser? 

9.  How  much  condensing  water  is  required  per  horsepower  of  engine  ? 

10.  How  many  gallons  of  water  will  a  cistern  or  dam  170  feet  long  by  10  feet  high 

and  12  feet  wide  contain? 

11.  How  long  would  it  require  to  fill  the  above  cistern  or  dam  with  a  single 

double-acting  plunger-pump,    each   plunger  being    6    inches   in    diameter, 
having  a  stroke  of  24  inches,  and  making  140  feet  per  minute  ? 


APPENDIX  IV.— MANA(iERs'  Examination. 
Paper  I.—Geofoiji/. — (Time,  1  hour.) 

1.  What  advantage  has  a  knowledge  of  geology  for  miners  ? 

2.  In  a  search  for  minerals,  what  help  may  a  knowledge  of  fossils  bring  ? 

3.  Describe  and  illustrate  a  fault. 

4.  What  does  the  term  "denudation"  mean? 

5.  Sketch  an  overlap  of  strata. 

6.  Distinguish  between  stratified  and  igneous  rocks. 

Pnfier  II. — Mechanics, — {Time,  2  hours.) 

1.  What  is  meant  by  the  co-efficient  of  friction  of  an  engine  ? 

2.  What  thickness  of  plate  would  you  give  to  a  Lancashire  boiler  6  feet  in  diameter 

by  30  feet  long,  carrying  a  pressure  of  45  lbs.  per  square  inch  ?    The  boiler  to 
be  double-riveted.     Give  reasons. 

3.  What  is  the  nominal  horsepower  of  a  plain  cylindrical  boiler  30  feet  long  by  ,5 

feet  in  diameter  ? 

4.  By  sketch,  show  how  you  would  fasten  a  round  steel  rope,  1 J  inches  in  diameter, 

to  a  cage. 

5.  Find  the  horsepower  of  a  hauling-engine  for  a  plane  2,000  yards  long,  and  with 

a  rise  of  4  inches  to  the  yard  for  an  output  of  1,000  tons  in  10  hours.     Make 
allowance  for  friction. 

6.  What  precautions  would  you  take  if,  through  a  deficiency  of  water,  a  boiler 

became  overheated  ? 

7.  What  is  the  proper  treatment  to  ensure  a  long  life  to  wire-ropes  ? 

8.  What  quantity  of  water  would  pass  through  a  6  inches  pipe  5,000  feet  long, 

with  a  head  of  50  feet  ? 

Paper  III. —  Ventilation. — (Time,  3  hours.) 

1.  A  mine  has  two  airways,  one  5  feet  by  8  feet  and  the  other  5  feet  by  6  feet,  with 
equal  volumes  of  air  passing.  The  5  feet  by  8  feet  airway  is  1,000  feet  long. 
How  long  will  the  other  airway  be  ? 


12 


CERTIFICATES  IN  NOVA  SCOTIAN  COAL-MINES. 


2.  If  a  water-gauge  of  1"10  inches  gives  a  current  of  20,000  cubic  feet  of  air  per 

minute,  what  will  be  the  water-gauge  with  30,000  cubic  feet  per  minute? 

3.  A  water-gauge  of  1  inch  and  50,000  cubic  feet  of  air  are  proilucetl  by  a  fan  and 

steam-pipes  in  the  upcast.  The  steam-pipes  alone  produce  10,000  cubic  feet. 
What  quantity  will  the  f  n  give,  if  the  steam-pipes  are  transferred  to  the 
downcast  pit  ? 

4.  A  fan  at  50  revolutions  produces  100,000  cubic  feet  of  air  with  2  inches  of  water- 

gauge,  what  will  be  the  water-gauge,  the  number  of  revolutions,  and  the 
liorsepower  when  the  production  increases  to  120,000  cubic  feet  of  air  per 
minute  ? 

5.  A  ventilating-current  is  passing  at  5  feet  per  second.     What  increase  of  power 

will  be  required  to  double  the  velocity  ? 

6.  The  temperature  of  a  downcast  is  40'  Fahr. ,  that  of  the  upcast  being  70"  Fahr. 

What  volume  of  air  in  the  upcast  will  weigh  the  same  as  1  cubic  foot  in 
the  downcast  ? 

7.  The  pillars  about  the  shaft-bottom  are  to  be  120  yards  s(juare  from  the  shaft  in 

all  directions.  Show  by  a  large  sketch,  giving  dimensions  with  description, 
how  you  would  arrange  the  airways  during  the  formation  of  the  pillars.  The 
coal  gives  off  fire-damp  freely. 


3 


4. 
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7. 


Paper  IV. — Mofks  of  Workiiuj. — {Time,  3  hoiirx.) 

What  instructions  would  you  give  to  shot-firers  in  coal-mines  ? 

Describe  the  safety-lamp  that  you  like  best,  and  name  the  make  that  you 
prefer  for  use  at  the  working-face,  on  hauling-roads,  and  for  official  examina- 
tions. 

Describe  a  method  for  securing  a  circular  shaft  with  wood.  Give  the  sizes  of 
timbers  for  a  shaft  10  feet  in  diameter. 

Sketch  and  describe  different  methods  of  timbering  a  main-road  in  a  flat  seam, 
5.  Describe  arrangements  for  getting  coal  from  the  workmg-faces  to  the  main- 
roads  underground  in  mines  with  considerable  dip,  and  mention  precautions 
to  ensure  the  safety  of  the  workmen. 

Describe  fully  some  system  of  underground-haulage,  and  mention  the  condi- 
tions in  the  mine  that  woitld  govern  your  selection  of  that  particular  system. 

On  opening  a  seam  of  coal  in  a  new  field  luiaft'ected  by  old  workings,  what 
conditions   would   lead   j'ou   to  advise  the   selection  of  bord  and   pillar  in 
preference  to  longwall  ? 
8.  Sketch,    with   maasurements,   the   openings   about  a  pit-bottom  laid  out  for 
longwall. 

Paper  V. — Siirveyimj. — (Time,  2^  hours.) 

1.  Lay  down   the  following   underground  survey  on   the  scale  of  2  chains  to 
1  inch: —  . 

■■  DiBtancu. 

Shaft  to  A 

A.  B 

B.  C 

C.  D 

D.  E 

E.  F 

F.  G 

Note. — The   horizontal   angles   are   those   on   the  left  hand  of  a  person 
travelling  in  the  direction  of  the  survey,  and  the  magnetic  bearing  of  the 


Chair.s. 

Horizontal  Angles 

1-90 

A     145°  15' 

6-7o 

B    177°  ;^o' 

4-30 

C     213°  54' 

9-77 

D       97'  20' 

3-90 

*]     130°  13' 

613 

F     167°  30' 

3  01 

''■■'IWk 


CUllTIFICATES  IN  NOVA  SOOTIAN  OOAL-MINES 


1$ 


line  F.  G.  is  30°  east  of  north.  Also  reduce  the  above  readings  to  one 
meridian,  and  plot  your  proof.  Explain  how  you  would  correct  the  above 
survey  if  made  in  a  seam  considerably  inclined. 
Work  out  tlie  following  series  of  levels  and  plot  in  the  form  of  a  section. 
Horizontal  scale,  1  chain  to  an  inch.  Vertical  scale,  20  feet  to  an  inch. 
Datum  line,  50  feet. 


DiBtance. 

Back  Sight. 

Fore  Sight. 

DiHtaiice. 

Bttcli  Sight. 

Fort  Sight 

Chaiiig. 

Fefct. 

Feet. 

Ohains. 

Feet. 

Feet. 

0-70 

1-30      .. 

8-85 

5-40 

...       8-80       .. 

112 

1-50 

8-85       .. 

2-30 

7-00 

...      2-32 

7  05 

2-45       . 

..       1396      .. 

5-40 

9-40 

..        1-33 

9-96 

3-60 

5-40 

0-52 

10-20 

...       3-34       .. 

5-87 

4-05 

12-62 

8-80 

11-35 

...      5-87 

9-10 

3.  What  are  the  special  advantages  and  disadvantages  in  the  use  of  the  ordinary 

miners'  compass  as  compared  with  the  theodolite  ? 

4.  How  may  underground  and  surface -surveys   be  connected  (1)  when  access  is 

had  through  workings  open  to  the  surface,  and  (2)  when  by  shaft  only  ? 

5.  Describe  a  simple  method  of  determining  approximately  the  true  meridian. 


APPENDIX  v.— ExAMiNATiox  OF  Candidates  not  Holdino  a  Ckrtificate. 
Paper  I. — Mine-'<  He^idation  Chapter. ~(7'ime,  2^  hours.) 

1.   Upon  whom  are  penalties  imposed  for  non-compliance  with  the  Act,  and  for 

what  offences  ? 
'2.   W  hen  is  it  necessai-y  to  work  a  mine  with  safety-lamps,  and  what  examinations 

are  then  recjuired  ? 

3.  Respecting  single  shafts,  what  does  the  Act  say  ? 

4.  What  restrictions  arc  put  on  the  working  of  coal  under  the  sea  ? 

6.  What  are  the  regulations  respecting  the  fencing  off  of  certain  workings  ? 

6.  Who  may  not  be  employed  about  machinery,  above  or  under  ground?  and  give 

reasons. 

7.  State  the  law  respecting  explosives,  and  fully  state  the  conditions  in  a  mine 

that  would  govern  the  application  of  each  secti  m  of  the  law. 

5.  What  restrictions  are  placed  on  the  operations  of  prospectors  ? 


APPENDIX  VI. —Underground  Managers'  and  Overmen's  Examination. 

Note.— Papers  1  and  2  of  managers'  examination  are  not  given  to 
under-mauagers  or  overmen. 

Pa/per  III.  —  Veiililafiov. — ('rim).  3  hoKr.f.) 

1.  What  is  an  air-crossing?  and  give  the  size  to  pass  5,000  cubic  feet  of  air  per 

minute. 

2.  In  an  airway,  9  feet  by  7  feet,  the  anemometer  makes  425  revolutions  per 

minute;     What  quantity  of  air  is  passing? 

3.  The  temperature  in  a  downcast  is  40°  Fahr.,  in  the  upcast  70'  Fahr.     What 

volume  of  air  in  the  upcast  will  weigh  the  same  as  1  cubic  foot  in  the  down- 
cast  ? 


^1 
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4.  The  upcast  and  the  downcast  shafts  are  oOO  yards  apart.     Twenty  men  are  em- 

ployed in  a  section  of  working  situated  700  yards  from  the  downcast  and  450 
yards  from  the  upcast.  Tlie  downcast  takes  tire.  How  wouM  you  propose 
to  redcue  the  men  ?  and  how  many  men  would  you  send  in  each  rescue-party  '! 

5.  A  ventilating-current  is  passing  at  "»  feet  per  second.     What  increase  oi  power 

will  be  recjuired  to  double  the  velocity  ? 

0.  In  a  mine  giving  otl'  a  good  deal  of  gas  200  persons  are  employed,  and  the  in- 

take airway  is  5,000  yards  long.  What  size  would  you  have  the  airway  ? 
and  give  your  reasons. 
7.  The  shaft-pillars  are  to  be  '"20  yards  square  from  the  shaft  in  all  directions. 
Show  by  large  sketch,  giving  dimensions  with  description,  how  you  would 
arrange  the  airways  during  the  formation  of  the  pillars.  The  coal  gives  off 
fire-damp  freely. 

Paper  IV. — Model  of  WorkiiKj.     {Tinu  ,  3  /to«/w. ) 

1.  What  instructions  would  you  give  to  shot-firers  in  coal  mines? 

2.  Describe  the  safety-lamp  that  you  like   best,    and  name   the   make   that  you 

prefer  for  use  at  the  working-face,  on  liauling  roads,  and  for  official  examina- 
tions. 

3.  Describe  a  method  for  securing  a  circular  shaft  with  wood.     Give  the  sizes  of 

timbers  for  a  shaft  10  feet  in  diameter. 

4.  Sketch  and  describe  different  methods  of  timbering  a  main  road  in  a  flat  seam. 

5.  Describe  arrangements  for  getting  coal  from  the  working-faces  to  the  main- 

roads  underground  in  mines  with  considerable  dip,  and  mention  precautions 
to  ensure  the  safety  of  the  workmen. 

6.  Describe  fully  some  system  of  underground  haulage,  and  mention  the  conditions 

in  the  mine  that  would  govern  your  selection  of  that  particular  system. 

7.  On  opening  a  seam  of  coal  in  a  new  field  unaffected  by  old  workings,  what 

conditions  would  lead  you  to  advise  the  selection  of  bord  and  pillar  in 
preference  to  longwall  ? 

8.  Sketch,  with  measurements,    the  openings  about  a  pit-bottom  laid  out  for 

longwall. 

Paper  V. — Surveying. — (Time,  2J  hours.) 

1.  What  is  meant  by  the  term  true  meridian  ?    Describe  a  simple  method  for 

approximately  determining  it. 

2.  How  may  undergroimd  and  surface-surveys  be  connected  :    (1)  when  access  is 

had  through  workings  open  to  the  surface  ;  and  (2)  when  by  shaft  only  ? 

3.  Explain,  by  writing,  how  to  level  and  plot  a  section. 

4.  What  are  the  special  advantages  and  disadvantages  in  the  use  of  the  ordinary 

miners'  compass  as  compared  with  the  theodolite  ? 

5.  Lay  down  the  following  survey  on  the  scale  of  2  chains  to  an  inch  : — 

DiBtaQce. 
Shaft  to  A.  ...         

A.  B 

B.  C 

CD 

D.  E 

E.  F 

F.  G 

The  horizontal  angles  are  those  on  the  left  hand  of  a  person  travelling  in  the 
direction  of  the  survey,  and  the  magnetic  bearing  of  the  line  F,  G.  is  30^  east  of 
north. 


Cbaina 

Horizontal  Angles 

1-90 

A      145°  15' 

6-77 

B      177°  30' 

4-30 

C     213°  54' 

9-77 

D       97°  20' 

3-90 

E    130^  i.r 

613 

F     167°  30' 
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Paper  VI,  -Scholnrxhip,—(Tim(',  2i  hourn.) 

1.  Multiply  2i  by  44. 

2.  Divide  4-675  by  0-3. 

3.  Find  s/;iOOI. 

4.  What  tuo  the  area  and  circumference  of  a  circle  whose  radius  is  4  feet  ? 

").  A.,  B.  and  C.  work  Ingether  in  a  place  (5  feet  by  9  feet,  they  dig  200  feet  ahead 
and  art'  paid  50  cents  per  cubic  yard.  A.  works  20  days,  B.  works  22  days, 
und  C  works  24  days.     How  much  does  each  receive  ? 

C).  What  is  the  weight  of  1  cubic  yard  of  ironstone  that  has  a  specific  gravity 
of  4-75? 

7.  What  is  the  equivalent  horsepower  of  2,9(w,000  units  of  work  per  minute? 

8.  What  must  be  the  diameter  of  a  working-barrel  to  pump  in  12  hours  as  much 

water  as  one  12  inches  in  diameter  does  in  20  hours  ?     Both  going  at  the 
same  speed. 


of 


APPENDIX  VII.- -Extract  from  Mines  Reoplation  Act,  Nova  Scotia, 
KE.sPKCTiN(}  Mana(jhrs,  Unoerorouno  Manaoers  and  Overmen. 

40. —Every  coal-mine  to  which  this  chapter  applies  shall,  after  the  first  of 
January  (1890),  be  under  the  control  and  supervision  of  a  manager,  and  the  owner 
or  agent  of  every  such  mine  shall  nominate  himself  or  some  other  person  to  be  the 
manager  of  such  mine,  and  shall  send  written  notice  to  the  Commissioner  of  the 
name  and  address  of  such  manager.  And  in  no  mine  to  which  this  chapter  applies 
shall  any  person  not  now  employed  as  a  miner  be  "  given  the  picks  "  to  work  as  a 
miner  unless  he  has  beon  employed  in  a  mine,  in  some  capacity,  for  the  space  of  one 
year.  No  one  shall  be  given  charge  of  a  working-face  in  a  mine  who  has  not 
worked  previously  in  a  mine  for  the  space  of  two  years,  nor  shall  any  one  now  a 
miner  lie  employed  after  the  first  of  January  to  mine  coal  who  is  not  a  holder 
of  a  certificate  of  service  ;  and  no  one  not  now  a  miner  shall  be  "  given  the 
picks "  to  work  as  a  miner  until  granted  a  certificate  of  competency  after 
examination  by  the  lioard  of  Examiners  appointed  for  the  purpose  of  granting 
certificates  as  managers,  overmen  or  shot-firers,  or  by  an  examining  board  to  be 
hereafter  appointed,  who  shall  have  power  to  frame  laws  and  conditions  under 
which  said  certificates  shall  be  granted. 

41. — The  underground  workings  of  every  coal-mine  to  which  this  chapter  applies 
shall  be  under  the  daily  charge  of  an  underground  manager  and  overman  holding 
certificates  under  this  chapter. 

42.  -  A  person  shall  not  be  qualified  to  be  a  manager,  underground  manager  or 
overman  unless  he  be  the  holder  of  a  certificate  under  this  chapter. 

43. — If  any  coal-mine  to  winch  this  chapter  applies  is  worked  for  more  than 
fourteen  days  without  there  being  such  a  manager,  underground  manager  or 
overman  as  is  reipiired  by  this  chapter,  the  owner  and  agent  of  such  mine  shall 
each  be  guilty  of  an  olTence  against  this  chapter. 

Provided  that  the  owner  and  agent  of  such  mine  shall  not  be  guilty  of  an 
offence  against  this  chapter  if  he  proves  that  he  had  taken  all  reasonable  means 
by  the  enforcement  of  this  section  to  prevent  the  mine  being  worked  in  contra- 
vention thereof. 

If  for  any  reasonable  cause  there  is  for  the  time  being  no  manager  of  a  mine 
qualified  as  required  by  this  section,  the  owner  or  agent  of  such  mine  may  appoint 
any  person  holding  a  certificate  as  underground  manager  under  this  chapter  to  be 
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maiuiger  for  a  [Msriod  not  exceeding  two  inontha,  or  such  longer  period  as  may 
elapHe  Iteforc  hucIi  pcrnon  has  an  opp;)rtuiiity  of  obtaining,  l)y  examination,  a 
certificate  as  manager  under  tiiis  chapter,  and  siiall  send  to  tlie  Conmiissioner  a 
written  notice  of  the  name  and  address  of  such  manager  and  the  reason  of  ids 
appointment. 

44.  -A  mine  in  which  less  than  thirty  persons  are  generally  employed  under- 
ground shall  be  exempt  from  tiie  provisions  of  this  chapter  so  far  as  relates  to  the 
appointment  of  a  manager,  unless  tiie  inspector  by  notice  in  writing  served  on  the 
owner,  agent  or  manager  recjuires  the  same  to  be  under  the  control  of  a  manager  ; 
but  the  operations  underground  shall  be  under  the  charge  of  persons  holding 
certificates  as  underground  managers  or  overmen  under  this  ciiapter,  unless  per- 
mission be  given  by  the  Commissioner  that  the  operations  underground  may  bo 
under  the  chargo  of  one  such  person. 

45.  -All  certificates  for  managers,  underground  manager.s  and  overmen  shall  be 
issued  l)y  the  Commissioner  upon  the  report  of  the  Board  of  Examiners  appointed 
under  the  provisions  of  the  law  of  mines  and  minerals. 

46. —The  Board  of  Examiners  shall  draw  up  rules  for  the  guidance  of  their 
proceedings,  and  shall  conduct  examinations  for  granting  certificates  of  competency 
under  this  chapter,  and  may  from  time  to  time  make,  alter  and  revoke  rules  for 
the  conduct  of  such  examinations  and  for  determining  the  (jualificaticms  of 
applicants  ;  so,  however,  that  in  every  such  examination  regard  shall  be  had  to 
such  knowledge  as  is  necessary  for  the  practical  working  of  coal-mines  in  this 
Province,  and  for  the  determination  of  the  qualifications  of  applicants  for 
certificates  of  service  as  underground  managers  and  overmen,  and  shall  from 
time  to  time  report  to  the  Commissioner  the  names  of  the  persons  qualified  to 
receive  certificates,  and  shall  do  such  other  things  as  are  necessary  for  the 
proper  discharge  of  their  duties  under  this  chapter  ;  and  the  Governor-in-Council 
shall  have  power  at  any  time  to  alter  and  revoke  any  rules  made  by  the  Board 
of  Examiners. 

47.— The  fees  and  travelling  expenses  to  be  paid  to  the  Board  of  Examiners 
and  the  fees  to  be  paid  by  applicants  for  ertificates  shall  be  determined  by  the 
Governor-in-Council. 

48. — A  register  of  the  holders  of  certificates  under  this  chapter  shall  be 
kept  at  the  office  of  the  Commissioner  by  such  person  and  in  such  manner  as 
he  may  from  time  to  time  direct. 

49.  —Persons  holding  certificates  of  competency  granted  by  an  English  Secretary 
of  State  or  other  property  constituted  authority  in  Great  Britain  may,  upon 
passing  the  regular  examination  provided  for  in  this  chapter,  be  granted  a 
certificate  as  underground  manager  or  overman,  but  previous  to  the  first  meeting 
of  the  said  board  of  examiners  the  s  lid  certificate,  upon  first  being  approved  of  by 
the  inspector  of  mines,  shall  be  valid. 

50. — A  certificate  of  service  shall  have  the  same  effect  only  in  the  mine  for 
which  it  was  granted  for  the  purposes  of  this  chapter  as  a  certificate  of  competency 
granted  under  this  chapter. 
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APPENDIX  VIII. -Chai'tek  8. -Revised   Statutes  of  the  Reoulatton   oif 
Mines.     Province  ok  Nova  Scotia Examining  Board. 


I.  "Certificate  of  (^nm/iitnin/  nn  Miner, 


Nr. 


189 

This  is  to  '  ertify  that having  undergone 

the  t'xaniinjition  required  by  the  provisions  of  said  Act,  is  hereby  granted  a 
certificate  of  competency  a«  miner  ;  but  this  certificate  does  not  entitle  the 
iiolder  to  take  charge  of  a  "  working-face." 


Examiners. 


ll.^CertiJicate  of  Compete.ncy  ax  Miner. 

No '. 189 

This  is  to  certify  that having  inidergone 

the  examination  reciuireil  by  the  provisions  of  said  Act,  is  hereby  granted  a 
certificate  of  competency  as  miner,  entitling  the  holder  to  take  charge  of  a 
"  working-face  " 

Examiners. 


\\\. —Certificate,  of  Competency  oh  Shot-frer, 

No ;...189 

This  is  to  certify  that having  undergone 

the  examination  required  by  tlie  provisions  of  said  Act,   is  hereby  granted  a 

certificate  of  competency  as  shot-firec. 


Examiners. 


A  vote  of  thanks  was  passed  to  Dr.  Gilpin  for  his  paper. 


